Many human immunoglobulin heavy-chain IGHV gene polymorphisms have been reported in error.
The identification of the genes that make up rearranged immunoglobulin genes is critical to many studies. For example, the enumeration of mutations in immunoglobulin genes is important for the prognosis of chronic lymphocytic leukemia, and this requires the accurate identification of the germline genes from which a particular sequence is derived. The immunoglobulin heavy-chain variable (IGHV) gene repertoire is generally considered to be highly polymorphic. In this report, we describe a bioinformatic analysis of germline and rearranged immunoglobulin gene sequences which casts doubt on the existence of a substantial proportion of reported germline polymorphisms. We report a five-level classification system for IGHV genes, which indicates the likelihood that the genes have been reported accurately. The classification scheme also reflects the likelihood that germline genes could be incorrectly identified in mutated VDJ rearrangements, because of similarities to other alleles. Of the 226 IGHV alleles that have previously been reported, our analysis suggests that 104 of these alleles almost certainly include sequence errors, and should be removed from the available repertoire. The analysis also highlights the presence of common mismatches, with respect to the germline, in many rearranged heavy-chain sequences, suggesting the existence of twelve previously unreported alleles. Sequencing of IGHV genes from six individuals in this study confirmed the existence of three of these alleles, which we designate IGHV3-49*04, IGHV3-49*05 and IGHV4-39*07. We therefore present a revised repertoire of expressed IGHV genes, which should substantially improve the accuracy of immunoglobulin gene analysis.